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A. Chaudhuri* and C.R.G. QuickDepartment of Surgery, Hinchingbrooke Healthcare NHS Trust, Hinchingbrooke Park,
Huntingdon PE29 6NT, UKAims. To show whether stab incisions for varicose vein avulsion can be made through ‘roadmap’ markings with a permanent
marker without risk of tattooing.
Patients and methods. This is a retrospective study of 367 avulsion wounds in 62 legs in patients undergoing phlebectomy
for lower limb varicosities. Veins were marked preoperatively with a permanent marker using the ‘roadmap’ technique i.e.
directly over the varicosities. Scars were later inspected with a magnifying glass and the incidence of tattooing noted.
Results. No tattooing was found in any of the wounds.
Conclusion. Stab incisions can safely be made directly through lines made with permanent ink. ‘Roadmap’ markings allow
the accurate placement of small incisions that should give excellent cosmetic results.Keywords: Varicose vein surgery; Roadmap marking; Non-aqueous marker; Avulsion phlebectomy; Tattooing.Introduction
Some surgeons believe ‘roadmap’ markings (i.e.
directly over varicosities) are the most accurate
method of marking varicosities. However, many
avoid these and use ‘tramlines’ instead to avoid the
perceived risk of skin tattooing by incising through
permanent ink. The actual risk of tattooing has not
been demonstrated in any study.Patients and Methods
Three hundred and sixty-seven varicose vein avul-
sions were performed in 62 legs of 53 patients
(identified from theatre records). Any operations not
performed or supervised by the authors were
excluded. Veins were marked preoperatively with aing author. Mr Arindam Chaudhuri, Norfolk and
versity Hospital, Colney Lane, Norwich NR4 7UY, UK.
: a.chaudhuri@tiscali.co.uk (A. Chaudhuri).
0111 + 03/0 q 2004 Elsevier Ltd. Open access underpermanent marker (Niceday PM75, Guilbert, UK)
using the ‘roadmap’ technique (Fig. 1).
Skin was prepared with aqueous povidone iodine.
Small longitudinal incisions were made using a no. 11
scalpel blade (Fig. 2). Varicosities were avulsed using a
combination of phlebectomy hooks, fine mosquito and
Dunhill haemostats. The wounds were scrubbed clean
at the end of the procedure with 10% hydrogen
peroxide (H2O2). Skin wounds were not closed.
Though this was a retrospective study, all the
patients invited to attend for leg examination agreed
to participate. Three hundred and sixty-seven stab
incisions (mean 6.44 per leg, SD 4.76, range 1–25 per
leg) were inspected a mean 16.10 months after
operation (range 1– 27 months), using a lens with
magnifications of C4.75/C14.75/C22.75 dioptres
and the incidence of tattooing noted (Fig. 3).
A search for articles published on the subject was
performed via Medline (1966 to the present) and
Embase (1988 to the present) using the Boolean
combination ‘varicose veins and tattooing’. Two
citations were found in Embase referring to tattooing
complicating varicose vein surgery.EJVES Extra 8, 111–113 (2004)
doi:10.1016/j.ejvsextra.2004.09.003, available online at http://www.sciencedirect.com on CC BY-NC-ND license.
Fig. 1. ‘Roadmap’ markings made on leg varicosities with a
permanent marker (shown longer for clarity).
Fig. 3. Niceday PM75 marker and the three-power magnify-
ing glass used.
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No tattooing was found in any of the wounds (Fig. 4).Fig. 4. Postoperative appearance of stab incisions at 6 months
(arrowed). The white bar represents 1 cm.Discussion
Some surgeons advise against using the ‘roadmap’
method for fear of marker dye being implanted into
the skin. Tattooing has been described following
ambulatory phlebectomy, but the authors did not
describe the type of marker or ink used.1,2 However,
we are informed that there is ongoing litigation
regarding severe tattooing after phlebectomy. In all
these cases, the dye used was water-soluble (personal
communication, Ken Myers, Melbourne, Australia).
We found that the marker we used is safe in this regard
and is based on a xylene-free organic dye in an ethanol
base. The ink is approved by the American CodingFig. 2. Stab incision being made with a #11 blade.
EJVES Extra Vol 8, November 2004and Marking Ink (ACMI) toxicologist and meets the
European Safety Standard EN 71/3. We hypothesise
that a non-aqueous, alcohol-based and, therefore, fat-
soluble marking ink binds rapidly, but only very
superficially onto the epidermis with little opportunity
for it to wash into a stab wound, thereby avoiding any
staining of the dermis that would result in tattoo
formation. Thorough cleansing of the wound before
dressing may further diminish the risk of tattooing.
It is possible that some marks may well have
become invisible at the time of examination, which is
why we undertook such a thorough scrutiny of the
legs using high magnification. This may result in what
is seemingly a low mean number of stabs per leg;
however, there were indeed some patients that needed
very few stabs, as noted in some who were seen quite
early (1–3 months) after the procedure. We feel that
this only strengthens the case for an absence of
tattooing with the technique described.
In the case of ‘roadmap’ marking, we feel it is up to
the individual surgeon whether to make a line or a dot.
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the markings may be inaccurate, as the veins would
have collapsed at operation and may be difficult to
locate. Making a small mark centred longitudinally on
the varicosity allows for a small, accurate cut without
the need to search far for the vein.Conclusions
The authors believe that ‘roadmap’ markings with
permanent ink can safely allow accurate placement of
small incisions directly through the markings. Thesegive optimal cosmetic results without risk of tattooing.
If tattooing has occurred, it may be prudent to check
the type of marking pen and the nature of the ink used.References
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